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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha ypOBHE CpeaHEro oOuiero oopa3zoBaHusl pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoi
Oenepauuny», TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS (QeaepalnbHOi o00pa3oBaTeabHON
nporpaMMmbl  cpeaHero oOmero ooOpaszoBanusi (DPOII COQ), mnpencraBieHHBIX B
®denepaibHOM TOCYIapCTBEHHOM oOpasoBaTenbHOM cTaHaapre COO, ¢  yuérom
Konuenuuun mnpenogaBanust ydyeOHOro nmnpeamera «XuMus» B  00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoit ®enepanuu, peaqu3ylomUX OCHOBHBbIE 00pa3oBaTEIbHBIC
IIPOrpaMMBbl, U OCHOBHBIX IMOJOKE€HUN «CTparerun pa3BUTHs BOCIIUTaHHS B Poccuiickoi
®enepanuu Ha nepuoa A0 2025 roga» (Pacnopsiokenne Ilpasurensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MpOrpamMMbl MO XMMHUHU, K ONPENEICHUIO0 00IIei
CTpaTeruu OOyuYeHHs, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIMXCS CpEACTBAMHU Y4eOHOTO
npenmera «Xumusi» A 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIENTYaJbHbIE
nonoxenust PI'OC COO o B3auMOOOYCIOBIEHHOCTH LieJiel, colepKaHUs, pe3yIbTaToB
oOydeHHs ¥ TPeOOBAHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHMe, TMOJydyaeMOe BBITYCKHUKaMHU 0011e00pa3oBaTeabHON
OpraHu3alvy, SBISIETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3zoBaHHOCTH. OHO CIIY>KUT
3aBEpIIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YypOBHE
KJTIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEIOCTHON CHCTeMe XMMHUYECKOro oOpa3oBaHUs. JTH
[IEHHOCTH KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHWS MHUPOBO33PEHUSA U
oO01Iel KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00y4aroOIUXCs Ha
ypOBHE CpeaHero ooOmero o0pa3oBaHUs CpeIACTBaMU Y4eOHOro mnpeamera «XuMUS»,
COJIEp’)KaHHE W TIOCTPOEHHUE KOTOPOrO OIPENEEHbl B MPOrpaMMe IO XUMHH C y4ETOM
cnenuUKy HAYKH XUMUHU, €€ 3HaYeHUsl B TIO3HAHUU MPUPOJBI U B MAaTEPUATbHOMN JKU3HU
oOmiecTBa, a Takke C Yy4€ToM OOIUX Iedell W MPHUHIMIIOB, XapaKTepPU3YIOIIHUX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpelHero obmero oOpa3oBanus B Poccuiickoi
denepanum.

XUMHS Kak DJJIEMEHT CHUCTEMBbI E€CTECTBEHHBIX HAyK HrpaeT ocoOyio pojib B
COBPEMEHHOW IMBWIN3AIMK, B CO3JaHUM HOBOW 0a3pl MarepuaibHOW KylnbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, B CO3/JaHUE
LEJIOCTHOTO TMpPEACTaBICHUs] 00 OKpYXalolleM MHpe Kak O E€IWHCTBE HPUPOIBl U
4esoBeKa, KOTopoe (GOopMHUpPYETCsl B XMMUM Ha OCHOBE IOHHMAaHHUS BEIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aMMOCBSA3U MEXIY CTPOCHUEM BEIIECTB, MX
CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHHUSL.

TecHO B3aMMOAEHCTBYS € JpPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHsS cTajna
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOAMMBIM YCIOBUEM YCHEIIHOIO TPYyJa
Y JKA3HU KaX0ro ujeHa oOmiectBa. COBpeMEHHAsl XMMUS KaK HayKa CO3MAaTeslbHast, KaKk
HayKa BBICOKMX TEXHOJIOTMI HAIIpaBJIEHA HA pelIeHUE II100aJbHBIX TPOOIEM yCTOHYMBOTO
pPa3BUTHSL 4YEJIOBEUECTBA — CBIPbEBOM, HHEPreTUYECKOW, MHIIEBOM, HSKOJIOTHYECKOU
0€30MacHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBercTBUU ¢ OOLIMMHU LIETSAMHU U MPUHIMIAMU CPEAHETr0 00111ero o0pa3oBaHus
comepxkanne mpeamera «Xumus» (10-11 kmaccel, 0a30BbId  YpOBEHb HW3YUYCHHS)
OPUEHTUPOBAHO NPEHMYIIECTBEHHO HAa OOILEKYJIbTYPHYIO MNOJATOTOBKY OOydYaroumiuxcs,
HEOOXOIMMYIO MM Uil BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOIO



BKJIIOYEHHUS B JKM3Hb COLIMYMA, MPOAOJKEHUS O0Opa30BaHUsS B Pa3IUYHBIX 00JacTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocrapisronuMu npeaMeTa «XuMus» SBISIIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «OOIIasi 1 HeopraHWYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJECpPKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH 1O HEOPTaHUYECKOW XUMUHU
(c BKIIIOUYEHHMEM 3HAHUM W3 OOLIEH XUMHUHU) U OpraHMYecKod xumuu. PopMUpOBaHUE
JAHHOM CHCTEMbl 3HAHUW TPU HU3YYEHHH TpeaMeTa oOecredyrBaeT BO3MOXKHOCTD
pacCMOTPEHHUs BCEro MHOrooOpasusi BEIIECTB Ha OCHOBE OOIIUX TMOHSITHH, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa conepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyveckas XuMus» copMupoBaHa B MporpaMme Mo XMMUM Ha OCHOBE CHCTEMHOTO
MoaX0/a K U3y4eHHUI0 yueOHOro MaTepuana u 00ycIoBIeHa UCTOPUUECKH 0O0OCHOBAHHBIM
pa3BUTHMEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUYECKUX YpoBHAX. Tak, B Kypce
OpraHUYeCKOM XMUMHUM BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCHUYECKOW TEeopuu
CTPOCHHSI OpPraHUYECKUX COCIMHEHUH, a TakkKe Ha YPOBHE CTEPEOXUMHUYECKUX H
AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHuH BemiecTB. CBeleHUs] 00 M3y4aeMbIX B Kypce
BEI[ECTBaX JAIOTCS B Pa3BUTUU — OT YIJICBOJAOPOJOB JO CIOXHBIX OHOJOTHYECKHU
aKTUBHBIX COCJAMHEHUN. B Kypce OpraHm4yeckod XWUMHH TIOJy4YalOT pa3BUTHE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs TEepBOHAYATLHBIC
NpEACTaBICHUS O XUMHUYECKOW CBSI3M, KJIacCU(DUKAIIMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOSHUS, O XUMHUYECKON PEaKITUU.

[Tox HOBBIM yTJIOM 3peHHUsI B IpeaAMeTe « XUMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCs
W3YUYEHHBII Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs TEOPETUUYECKUN Marepuasl |
dbakToJIOTHYECKHUE CBEJICHUSI O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
kypce «OOmass W HeopraHuyeckas XUMHUS» OOyJalomMUMCS  TPEAOCTaBISETCS
BO3MOXKHOCTb OCO3HATh 3HAYCHHUE IMEPHUOJUYECKOrO0 3aKOHA C OOIIETCOPETUYECKUX U
METOAOJIOTHYECKUX TO3MIINH, TIIy0)Ke TMOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKITUN TOTO
3aKOHA — OT 0000IaroIIeH 10 OOBSACHSIIONIEH U MTPOTHO3UPYIOIICH.

Ennnas cucrtemMa 3HaHMM O BAXHEHIIMX BEIIECTBAX, KX COCTaBE, CTPOCHUH,
CBOWMCTBaX M NPUMEHEHUM, a TaKXE O XHUMHUUECKUX PpEAKIMAX, KX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHUs JomnojHgeTcs B Kypcax 10 m 11 kmaccoB sneMeHTaMH
coAepKaHUsl, UMCIOIIUMH KYJIbTYPOJOTHYECKUA W TPUKIATHON XapakTep. OTU 3HAHUA
CIIOCOOCTBYIOT MOHMMAHUIO B3aWMOCBS3M XMMHH C JPYTUMH HAayKaMH, PaCKpbIBAIOT €&
pOJIb B IMIO3HABATEIbHOW M MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKCHHSI K TIPOIECCY TBOPUYECTBA B O0OJIACTH TEOPHH U TMPAKTUYECKHUX
MPUIOKEHUI XUMHUHU, MOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpPOOJIEMax, CBSA3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICINBAThH
uHMOPMAITNIO U IPUMEHSTH €€ JIJIS TIOTIOTHEHMS 3HAHWHN, PEIICHUS WHTEIUICKTYaTbHbIX U
AKCHEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7au.B  1menom coaepxanHue ydeOHOro
npeaMera «XuMus» JAaHHOTO YPOBHS W3YYCHHsS] OPUEHTHUPOBAHO Ha (HOPMHUpPOBAHHE Y
00y4JarommXxcss MHUPOBO33PEHUECKONW OCHOBBI /TSI IOHUMaHUA (PHIOCOPCKUX UICH, TAaKUX
KaK: MaTepuajbHOE€  E€JUHCTBO  HEOPraHMYECKOTO0 W  OpPraHMYecKoro  Mupa,
00yCJIOBIE€HHOCTh CBOWCTB BEHIECTB HX COCTABOM U CTPOCHUEM, I[103HABAEMOCTb
MPUPOJIHBIX SIBIICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEYUN MEKIY HOBBIMU
dakTaMu U TEOPETUUECKUMH NPEANOCHUIKAMHU, OCO3HAHHE POJU XHMHUHU B PEIICHUU
JKOJIOTHYECKUX TpolJieM, a Takke MpoOjieM CcOEepeXeHUs SHEPreTHYECKUX PEeCYpCOB,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.



B mnnane pemieHusi 3amad BOCMUTAHUSI, PAa3BUTUS U COIUATIU3ANMU OOyYarONIUXCs
MPUHATHIE TPOTPAMMOM MO XMUMHUU MOAXObI K ONPEACICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBHIA,
UMEIONIUX 0a30BO€ 3HAYECHHE JIJIsi PA3IUYHBIX BUIOB JCSITEIBHOCTH: PELICHUS MPOOJieM,
MOUCKa, aHaldu3a U o0pabOoTKU HH(pOpMAIMU, HEOOXOIUMBIX ISl MIPUOOPETEHHS OMbITA
MPAKTUYECKON M UCCIEOBATEIBCKON IEATEeNIbHOCTH, 3aHUMAIOIIEe Ba)kKHOE€ MECTO B
MMO3HAHUY XHUMHH.

B npakTtuke npenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus,
TaK U Ha ypOBHE CpeAHEro oOIiiero oOpa3oBaHUs, MPU OMPEACICHUH COACPKATECIHHOU
XapaKTEPUCTUKH 1eJIeH U3yUeHHs TIpeAMEeTa HaPaBJICHUEM MIEPBOCTEIICHHOW 3HAYNMOCTH
TPaAUIIMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XMMHUYECKOM HAyKH Kak o00JiacTu
COBPEMEHHOI'0 €CTeCTBO3HAHMUS, MPAKTUUECKON JEATEIbHOCTH YeJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBON KyJNbTypbl. C METOIWYECKOW TOUKH 3PEHUS TaKOW MOIXOMd K
OTIPENICIICHUIO TIeJIeH N3yUeHUsI TIPEIMETA SBIISECTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH IETSIMHU W3YUYEHUS TIpeaMeTa «XHUMHUS»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBiISIIOTCS:

e (¢dopMHUPOBaHUE CHUCTEMBbl XMMHUYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTaBISAIOIICH
€CTEeCTBCHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KITIOUEBBIC
NOHSTHS, (YHIAMCHTAJIBHBIC 3aKOHBI MU TCOPHH XHMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE M MMOHUMAHHE CYIIHOCTH JOCTYMHBIX 0000IIEHUN MHPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH MX pa3BUTHUSI U CTAHOBJICHUS;

e (QopmupoBaHre W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX IO3HAHMS
BEIIECTB M XUMHYECKUX PEaKIUi, HEOOXOAUMBIX IJisi MPUOOpPETEHUS yMEHUH
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB MESTENHHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM H
O0OBSCHEHHEM XHMHYECKOTO JKCIEPHUMEHTa, COOJII0ICHHEM IMpaBuil 0e30MacHOTO
oOpalleHusl ¢ BEIeCTBaMHU.

Hapsimy ¢ »Tum, comepxaTenbHas XapaKTepUCTUKA IIeJied W 3a1ad H3y4deHUs
npeaMeTra B MporpaMMme MO XMMHUM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU C
HOBBIMH TPHOPUTETAMU B CHCTEME cpeaHero oOmiero obpasoBanusi. Ceromus B
NPErnoJaBaHuyd XWUMHH B OOJIbIIEH CTENEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE CoJiepKaHus OOy4eHHs, OPUEHTHUPOBAHHOW HA TMOATOTOBKY BBITYCKHHKA
o0meoOpa3oBaTeIbHOW ~ OpraHU3allid,  BIIAJICIOIIETO HE  HAOOpOM  3HAHWMA, a
(GYHKITMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMU aKTHBHOTO IOy YCHHSI
3HAHWW U IPUMEHEHHUS UX B PEATbHON KU3HU JIJIS1 PEIICHUS MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ o9TUM mpu w3ydeHUU mpeaMera «XUMUS» JOMUHHUPYIONIee 3HAYCHHUE
MPUOOPETAIOT TaKWe TEIH U 3a7a9d, KaK:

aganTanus OOyYarOIIMXCS K YCJIOBHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHNE WHTEIUIEKTYaJbHO PAa3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHHUEM;

dbopMupoBaHue y OOYyYaIOMMXCS KIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHITHMN),
MMEIONINX YHUBEPCAIHHOE 3HAUCHUE IS PA3IUYHBIX BHJIOB JESITEILHOCTH: PEIICHUS
npoOJieM, OUCKa, aHaIu3a U 00paboTKU MH(GOPMALMU, HEOOXOAUMBIX JIJI1 TPUOOPETEHUS
OTIBITA JIEATEITLHOCTH, KOTOpask 3aHMMAaeT BaXHOE MECTO B TIO3HAHUHU XUMUH, a TAKXKE IS



OLICHKH C TIO3UIMI HKOJOTHYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB MU
XUMUYECKHUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIJICKTYaJIbHBIX U  TBOPYECKUX
COoCOOHOCTEW O0yYaroluXcsi: CIOCOOHOCTH CaMOCTOATEIbHO NPUOOpPETaTh HOBBIE
3HaHUS 1O XUMUM B COOTBETCTBUU C JKMU3HEHHBIMH MOTPEOHOCTSIMHU, HCIIOJIH30BaTh
COBpeMEHHbIE MH(OPMAILIMOHHBIE TEXHOJOTUH JIJIsl TOMCKA U aHaIn3a yueOHOU M Hay4yHO-
MONYJIIPHOM HHPOPMAITUU XUMUYECKOTO COJICP>KaHMUS;

dbopMupoBaHue W pa3BUTHE Yy OOYYAIOMIMXCA AacCOIIMATUBHOIO M JIOTHYECKOIO
MBIIIUICHUSI, HAOII0JAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MpPH I[UIAHUPOBAHUU U TMPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydaromuxcs yOeKIEHHOCTH B TYMAaHUCTHYECKON HAMpPaBICHHOCTH
XUMUU, €€ BaXHOM pOJIM B pEHIEHUH TIJI00aIbHBIX MPOOJIEeM paluOHAIBLHOTO
IPUPOJIOTIONIL30BAHMS,  TOMOJHEHUS  DHEPreTHYECKUX PECYpCOB M COXPaHEHUs
PUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIE
U CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHUS OIbITA UCTIOJIb30BAHUSI TTOJTYUYCHHBIX 3HAHUM
JUISL TIPUHSATHS TPaMOTHBIX PEIICHUH B CUTyallMsX, CBSI3aHHBIX C XUMHUYECKUMHU
SIBJIEHUSIMU.

B yueOGHoM mmaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOT0
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.

OO6miee 4uciIO0 4YacoB, OTBEAECHHBIX JUISI WU3YUYCHHS XUMHUH, Ha 0a30BOM YpPOBHE
cpeaHero oOmiero oopa3zoBaHusi, cocraBiser 68 yacoB: B 10 kmacce — 34 gaca (1 gac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepusi. XHUMHUYECKas CBs3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBienne o kinaccupuKaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHUYeCKUX COCIMHEHUN (CUCcTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BaXXHEHIIMX MpeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHMsI BEIICCTB M WX MPEBPAIICHUM:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIECTB
pU HarpeBaHuu (TU1aBiieHre, 0OYTIIMBAHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psia. MeraHn U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (U3MUYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmojuMepusauuu). [lomydeHne CUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALUETHIICH
— TMPOCTEHUIINKA TPECTABUTETh AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMU TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUApaTAIUH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U MpUMEHeHue. 1oryon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumeHenue. TOKCUYHOCTH
apeHoB. ['eHeTmyeckass CBS3b MEXAYy YIJIEBOAOPOAAMH, MPUHAJICKAIIUMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble MCTOYHUKM YTIAE€BOAOPOAOB. lIpupoaHblii ra3 M IOIyTHBIE
HedTsubie ra3el. HedThr u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTalIuTUYeCKui), mnuposn3. IllpoaykTsl
nepepadoTku He(TH, UX IPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
YToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIUH
«Hebtb» u  «Yromb», MOIEIUPOBAHHE  MOJIEKYJ  YIVIEBOAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJYYEHHE STUIICHA
Y U3y4YECHUE €TO CBOMCTB.

PacuérHble 3anaum.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM NPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoaconep:kamue oprann4ecKue coeIMHEHHA

[IpenenbHple OQHOATOMHBIE CIOHMPTBI. METaHON W 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakuu C aKTHUBHBIMU METaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BOIOpOAHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO IIEIOYHBIMU
METaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimineprHa U dTUICHTJTUKOJIS.

@deHo: CTpOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunipl U kemowusl. Dopmanpleruj, aleTAIbIETUI: CTPOCHHE,
¢usznyueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3MYEeCKne U XUMUYECKHE CBOMCTBa (CBOMCTBA,
oOmue Uit Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIydeHHe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxuble >(QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['miaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, KiaccuuKanus ~— yrieBoioB  (MOHO-, JU- H
nonucaxapubl). ['1oko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUE U XUMHUYECKHME CBOMCTBa  (B3aUMOJEHCTBHE C
runpokcuom Mmeau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPUPOJE, NMPUMEHEHUE,
ouonornyeckas posib. @otocuHTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak NpupojHble mosuMepbl. CTpoeHue Kpaxmaina U
HEeUt0NI03bl.  PU3NUEecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIN3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).




OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
MpOBEJICHNEe, HAOIIOJICHUE UM OIMUCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroatoMHbBIX CHUPTOB (B3aUMOJACIHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 0O0BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepxKaliue OpraHnueckue CoeIMHEHUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble OopraHuyeckue coeauHeHus. Ouznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTump.

benku kak mnpupoaHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeIKoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaYeCTBEHHbBIE PEaKIIUU Ha OCIIKU.

DOKCIepUMEHTAJIbHBIE METOAbl HW3YUYCHMsI BEIIECTB W HX IPEBpaIlCHUN:
HAOJII0/IEHNE W OTMCAaHUEe JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEAHSS MOJIEKYIISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3yYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsI, aHAJIW3, CHHTE3, KiIacCUpUKAIU, IEPHOJUIHOCTh, HAOIIOACHHE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE.

®usnka: MaTepusi, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIeKya,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kimerka, opranmsMm, Omocdepa, oOMEH BeHECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTMYECKH aKTUBHbIE BelecTBa (OENKU, YTIEBOJIbI, KHUPBHI,
(dbepMeHTHI).



['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOIUIUBO,
peCypCHI.

TexHonorusi: NUIIEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIUE CPENICTBA, JEKAPCTBEHHBIE U KOCMETUUECKHUE MPENapaThl, MaTepuaibl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. ODJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesIeHUs] 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTypaLHsi aTOMOB.

[lepuoanueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
xuMu4deckux anemMeHToB [[. 1. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEUIECTB MO TpyHnaM U IEepPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. BHABI XHUMHUYECKOW CBSI3H
(xoBaJIeHTHAs] HEMOJSIpHAs M TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3MbI
o0pa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHas cBa3b. BaleHTHOCTb. DNEKTPOOTPUIIATENBHOCTD.
Crenenb okucnenusi. IoHbI: KATUOHBI U @aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAacCTBOPBIL.
MaccoBas 10Jis BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus  XMMHUYECKHMX — PEaKIHd B
HEOPraHMYECKON M OpPraHWYeCKOW XHMMHH. 3aKOH COXPAHEHHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumu4deckoro pasHosecus. [Ipuanun Jlelllatense.

DnekTponauTuyeckas aquccouuanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



DKCIMIEPUMEHTANBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBpaALlCHUMN:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHUIa
BOJIOpPO/ia B MPUCYTCTBUU KaTAIN3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUud HOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue pa3iauyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkUuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TIOHSATUSI «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux snemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha TpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHne BaXKHENIIUX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne meraiuioB B Ilepuonnyeckoit cucreMe XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000J0UYEK
atoMoB MertajuioB. O0mme duzudyeckue cpoicTBa MeTaioB. CIuiaBel METALIOB.
DIIEKTPOXUMUUECKUI Pl HAMPSIKEHUN METAJIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPHM, Kalul, KaJbIUH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MoydeHUsT MeTauioB. IIpuMeHeHre MeTallloB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYE€HHUS BEIIECTB W UX MPEBPALCHUN:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U HIEJI0YEel, KAYECTBEHHbIE PEAKIIMY Ha KATUOHBI METAILIIOB).

PacuétHrlie 3agaun.

PacuéTter maccel BemecTBa Wi 00BbEMA Ta3o0B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacuéthl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUU, €CIH OJHO
13 BEIIECTB UMEET MTPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecriedeHUM IKOJOTHYECKOM, IHEPreTUUeCKOW M TMUIINEBOU
0€30MaCHOCTH, Pa3BUTUU MEAUIUHBI. [loHSATHE O Hay4yHBIX METOJAaX IMMO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUMIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIBLHBIC
MaTepualibl, KOHCTPYKLUHMOHHBICE MAaTEPUANIbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaNbl Ui JJIEKTPOHUKH, HAHOMATEpPHUaJbl, OPraHUYECKUE U MHUHEPAIbHBIC
yIno0peHus.

XUMHUSL U 3J0pOBbE 4YEJIOBEKA: ITPABUJIA MCIIOJNBb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BAHUS MPENapaToB OBITOBOW XUMHUHU
B NOBCEIHEBHOM KM3HU.

MexrpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBS3€H MpU  HM3yYCHHH  OOme U
HEOpraHmyeckoi xumuu B 11 Kiacce OCyIIEeCTBISETCS YEpPEe3 UCIMOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaK W TIOHSATUN, SBIISIONIUXCS
CUCTEMHBIMH JJISl OTJAEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTEeCTBEHHO-HAYUYHBIC TOHSITHS: HAy4YHBIA (DAKT, TMIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, Kiaccuukamus, TMEePUOJIUIHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: Matepus, IHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHb, BELIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHME BEIeCTBA, (PU3MUECKUE BEIMYMHBI U €IUHMIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kineTka, oOpraHusM, OJKocHcTema, Ouochepa, Makpo- W
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpasbl, TOPHBIE MTOPOJIbI, MOJE3HBIC MCKOMAeMbIe, TOTUIHBO,
peCypCHhl.

TexHOJIOrrsI: XUMMHUYECKasi MPOMBIIIICHHOCTh, METALTYPrusi, TPOU3BOIACTBO
CTPOUTEIIBHBIX MaTE€PHUaJOB, CEJIIbCKOXO3IMCTBEHHOE IPOU3BOACTBO, IHIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKasl  MPOMBIIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX MPENaparoB, IMPOU3BOJACTBO KOHCTPYKIHOHHBIX MATEPHAJIOB,
3JIEKTPOHHAs IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TMpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUHCKONW TPaKJAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW M UICTOPUUECKUX TPAJIUIINI 0a30BON HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH JKU3HECHHBIC IIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «XUMHUS» JTOCTUTAIOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XJIaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIINECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIeITEITbHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COIMAJIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX W TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUIO
OTCYECTBCHHON XUMMH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U MOCIEAYIOIIEM
aHanau3e MH(POpMAIMU O MEPEAOBBIX JIOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUH ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NMOHUMAHMsI IIEHHOCTEeW 370poBoro W Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE€301aCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
NOBCEITHEBHOM KM3HU U B TPYAOBOM IESATEIbHOCTH;

NOHUMAHMUSI UEHHOCTH TMpPaBUI HWHIAUBHUAYAJbHOIO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOiaeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHJIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYEHHIO Mpodeccuil pa3aIuvaHoro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyAa U pe3yJibTaTaM TPYJI0BOW JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOM TpaeKTOpUHU
oOpa3oBanus, Oymymieit mpodeccun M peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KaK HMCTOUYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUSl TJIOOAJIBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUA
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHOM CPEJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pelIeHns BOPOCOB PAllMOHAIBHOIO PUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATUA JECHUCTBHUM, MPUHOCIIIMX BpEH OKPYKAKOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmnbITa NS TEebHOCTH HKOJIOTUUECKOH HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBICHUsI 00 OKPYKAIOIIEM MUPE KaK O €JUHCTBE MPUPOJbLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJIeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH WM BAXKHOW pOJIU B
CO37IaHUM HOBOM 0a3bl MaTepUANIBHOU KYJIBTYPHI, PEIICHUH T100aIbHBIX MPOOIEM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOTo YJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpPaMOTHOCTH: IOHMMaHUS CYHIHOCTH METOJ0OB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W WMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeCa K MO3HAHUIO U UCCIIE0BATEIbCKON 1S TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTrO MpeaMera «XuUMHus» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOICHAYYHbIE TOHATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa H CHEHU(PUKY METOJOB IO3HAHUS,
HCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeI0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHHUBEpCaIbHBIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI M YHUBEpCAJIbHbIE YueOHBIE
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH Mo3HaBaTeJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNHMpPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ICTEIBHOCTH C MMOCTAaBICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPHUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAaKTOB H
SIBJICHUM;

BBHIOMpATh OCHOBAaHHMS W KPUTECPUU I KIACCH(PHUKAIIMU BEIICCTB M
XUMHWYECKUX PEaKIU;

yCTaHABIWBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTHUBHbBIC, IO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpPHUBAEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

MPUMEHSATh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUH CUMBOJNYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATh MOJIEIBHbBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XUMUUecKkas Qopmysa, ypaBHEHHE XUMHYECKOMN
peaKkiui — TpPU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATH HAa3BaHHBIC MOJIEIbHBIC MPEACTABICHHS JJIsl BBISIBICHHUS XapaKTePHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHHS BEIIECTB U XUMHYECCKUX
pEaKLHnii;

(GbopMyTHpPOBATh LU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBACMBIX CYKJICHU;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOATh 332 XOIOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEICKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PCIICHHUS TMPAKTHYCCKUX 3a7ad, MPUMCHCHUIO pPa3IuYHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopMmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHMBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTNpeeIEHHOTrO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAa4eCTBE CpeAcCTBa Npu paboTe C
XUMHYECKOW HHGpOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue W
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

OBiajgeHue yHUBEPCATbLHBIMH KOMMYHHUKATHBHBIMU JI€HCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ Iuajora W/win
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyTHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIHLHOW NESITEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESTENbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii  alrOpUTM JEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH NEATEIbHOCTH Ha OCHOBE CaMOAHAIU3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SBJICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71ad
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpexne;

BJIaJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKIIFOYAET:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJSIpHBIM O00BEM, YIIAEPOIHBIN CKeJeT, (YHKIHMOHAJIbHAs TpyIna,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KHCJIOPOA M a30TCOJEPIKALIUE COCAUHEHUS, MOHOMEDP, MOJIMUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux Beniects A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAHWS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SABJICHUN, (DAKTOIOTMYECKHE CBEJCHUS O CBOICTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPH
ONMCAaHUU COCTABA, CTPOEHHUS U MTPEBPAIICHUN OPraHUYECKUX COCIMHEHHNM;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMynl  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pPEaKIHi,
W3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB I WJUIKOCTPALMU KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIAcCy/Tpynne COeQUHEHUuN (YrieBOAOPOAbl, KHUCIOPOA U a30TCOoJeprKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, aleTUJICH,
ATUJICHTJIUKOJb, TIUIEPUH, (PeHois, (opManmpiaeruja, areTanbAeTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA, IJTI0K03a,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TJIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHHMH  XapaKTepu3OBaTh  COCTaB, CTPOCHHE,
dbu3MYecKkue MU XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
TJIMIEpUH, (EHOJ, aleTalbIeru/l, MypaBbUHAs M YKCYCHas KHUCIIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TCHETHYECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOAOPOJIHOIO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
PaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakuud MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIH MPOTYKTOB PEAKIINH );

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHYECKUE 3HAHWS JJIsl TPUHATUSA pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh MPABUIIA MOTH30BAHUS XHMHUYECKOM
MOCy/IoM U J1Ta0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMHU IO BBIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs] OPraHUYECKHUX BEIIECTB MIPU HArpeBaHUM, MOJYYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OPraHUYeCKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUM, I[BETHHIE peaklnu OEJIKOB) B



COOTBETCTBMM C TMpaBUJaMU TEXHUKM O€30MaCHOCTH MpuU OOpalieHUuu C
BELIECTBAMU U J1aOOpaTOpHBIM OOOpPYAOBAHHMEM, MPEACTABIATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPAaBHEHHUH COOTBETCTBYIOLIUX
peakuuid ¥ GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, lHTepHeT u aApyrux);

chOpMUPOBAaHHOCTh  YMEHHMM  coOJroAaTh  TpaBuja  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON cpelbl, 0OCO3HABATh
OMACHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHMW3Mbl OMNPENEAEHHBIX OPraHUYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUtsi 0Oy4YaroIIUXCSl ¢ OFPAHMYEHHBIMU BO3MOXKHOCTSIMH 37J0POBbS: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHHS ©  KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, M30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIUM, XHMHYECKOE PAaBHOBECHE);TCOPUHM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBJICHUMN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BaXKHEHIIMX HEOPTAHUYECKUX
BELLECTB B OBITY M MPAKTUUYECKOM JI€ATETbHOCTH YEJIOBEKA,

c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU TMOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
M3BECTh, HETAIIEHAS U3BECTh, TUTHEBAS COJIA, IUPHT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOI'O BellecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIeCTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb DSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX dieMeHTOB 14 mnepuonos Ilepnoauyeckoil CUCTEMBI
XxuMu4yeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKUX JJIEMEHTOB U UX COCIUHEHUN
0 mepuojiam u rpynmam llepuoaudyeckon cucteMbl XUMHYECKHX 3eMeHTOB 1. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHMsS KJIacCU(ULIUPOBATh XUMHUYECKUE DPEAKIHMU I10
pa3IMYHBIM NpPHU3HAKAM (YMCIIYy M COCTaBy pEarupyrouluxX BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPABHEHHUS DPEAKIHMHA pa3imMyHBIX
TUIIOB, IOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPU KOTOPBIX 3TH PEAKIUU UAYT 10 KOHILIA;

c()OPMHPOBAHHOCTh yYMEHUH MNPOBOAUTH PEAKLUMH, IOATBEPKIAIOIINE
KA4EeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATH



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTH  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEJACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeictBus (mpuniui Jlelllatenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOro 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MIPaBUJIa TOJIH30BAHUS XUMUUYECKOM
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3okKEeHUE MEePOKCHAA BOJOPOAAa B MPHUCYTCTBUM KaTalH3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOpPUA-aHUOHBI, HA KATUOH aMMOHUS, PEIICHHE JKCIIEPUMEHTANIBHBIX 3aJay 10
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIleHUH ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuid U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpPMHPOBAHHOCTh ~ yYMEHHA  COONIOAATh  MpaBujia  DKOJOTHUYECKH
1IEeJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokasarens [IJIK, mosicHATP Ha mpuMepax CHocoObl yMEHBIICHHS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;



JUIsl 0OOYYarOIMUXCsl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHUYECKUX SIBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmeHoBaHMepa3aeoB U KosnuecTBo4yacos DJIeKTpOHHbIe (LI (POBbHIE)
n/n TEMIIPOrPaMMbI Bcero Konrpoasubiepadorsl | Ilpakruuecknepabornl | 00pasoBaTebHbIEPECYPChI
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer opraHn4ecKoON XUMHH. bubnuorexa [JOK
1.1 Teopust CTpOCHUST OPraHUUECKUX 3 https://lesson.academy-
coequaenuii A. M. bByrieposa content.myschool.edu.ru/04/10
Wroronopasznemy 3
Paspgen 2.YrieBogopoabl
21 [IpenenbHBICYTIIEBOIOPOIBI — 2 bu6moreka [IOK
AJTKaHbI
29 HenpenenbHbie yriaeBoI0pOIbL: 6 1 https://lesson.academy-
' AJIKEHbI, AJIKAJIMEHBI, aJIKHHbI content.myschool.edu.ru/04/10
2.3 ApOoMaTHIECKUEYTIEBOIOPOIbI 2 bubnuorexa [JOK
[TpupoaHBIE HCTOUHUKH https://lesson.academy-
2.4 YTJIEBOJOPOJIOB U HX 3 1 content.myschool.edu.ru/04/10
nepepaboTka
Hroronopazneny 13
Pasznea 3. KucaopoacoaepxkammeoprannyecKkuecoe1unHeHust
3.1 Cruptbl. DeHon 3 bubnuorexa [[OK
3.2 Anpaeruzpl. Kap6oHoBbie 7 1 https://lesson.academy-
KUCIOTHL. CII0XKHBIE dPHUPBI content.myschool.edu.ru/04/10
bubmuoreka [JOK
3.3 VYrieBoabl 3 1 https://lesson.academy:-
content.myschool.edu.ru/04/10
Hroronopazaeny 13
Pa3nes 4.A30Tcoaep:KaMeopraHndecKuecoeIMHeHust
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 Eggg:lj/?g:;)anggﬁemv-



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

content.myschool.edu.ru/04/10

Hroronopazneny

3

Pasjnen S.BbIcOKOMOJIEKYISIPHbIECOSIMHEHUS

[Inactmaccel. Kayayku.

bu6mmoreka [{OK

5.1 Botoxia 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Urtoronopazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KVIACC

Ne HanmeHoBaHMepa3ae0B U KosnuecTBo4acos DJIeKTpOHHbIe (N (POBbBIE)
n/n TEMIIPOrpaMMbI Bceero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl o0pasoBaTebHbIEPECYPChI
Pasjnen 1.TeopeTnuecKueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Iepnoanueckuil 3aK0H 1 bubnuorexa [JOK
1.1 [epuoanyeckas cucrema 3 https://lesson.academy-
XUMHYeCKuX 3ementoB J1. U. content.myschool.edu.ru/04/11
MenneneeBa
CrpoeHueseniecTna bubmorexa ITOK
1.2 Mioroo 6pa3HeBemécTB 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6moreka [IOK
1.3 XuMUYECKHUEpeaKIuu 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Urtoronopazneny 13
Pasznen 2.Heoprannuyeckasixummsi
bu6moreka [IOK
2.1 Mertabt 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.2 Hewmerasr 9 1 1 https://lesson.academy:-
content.myschool.edu.ru/04/11
CBs13b HEOPraHUYECKUX U bubmorexa HOK
2.3 OpraHHMECKIIX BEIECTB 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroronopazaeny 17
Paznen 3.Xumus u :Kn3HbL
bu6mmoreka [JOK
3.1 XUMUS U KU3Hb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
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Hroronopazneny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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